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Unill present, chemical control of Phytophthora infestans remains the most efficient and economic method. 
Therefore we compared three chemotherapy recipes in agro-pedo-ecoclimatic conditions within SDE Cojocna from 
May – September 2011, characterized by a slightly droughty precipitations regime, excepting July, slightly rainy, and 
by a warm and hot thermal regime compared to multiannual average, on a potato crop estabilished with planting 
material of Desiree cultivar, experimentally placed on three fields: an unfertilized one, a organically fertilized one and 
the last chemically fertilized, to test and estabilish which is the most therapeutically efficient treatment variant referred 
to fertilizing conditions. After comparison synthesis by Duncan test, it results that treatment recipe no.2, composed of 
Previcur Energy, Champ, Infinito, Antracol and Melody Compact fungicides, applied on the organically fertilized field 
caused the lowest attack degree (AD = 3.88%), and recipe no.3, composed of Mikal Flash, Bouille Bordelaise, Acrobat 
MZ, Polyram and Curzate Manox fungicides, administered on the chemically fertilized field induced the highest attack 
degree (AD = 8.39%). On the chemically fertilized field, the lowest attack degree (AD = 4.82%) was determined by 
utilization of recipe nr.1, composed of Verita, Cupritim, Consento, Bravo and Ridomil Gold Plus fungicides. 
 








Downy mildew is the most damaging potato 
disease existing in our country. It is a disease with 
unexpected development, which can completely 
destroy crop foliage in just three weeks. Only in 
2007 downy mildew alone caused damage of over 
15% of world production of potatoes and just in 





* Corresponding author.  
Tel.: 0040740031782 
e-mail: vasileflorian2003@yahoo.com 
The Pathogen - Phytophthora infestans 
(Mont.) of Bary., is part of the family. 
Peronosporaceae, order Oomycetales, subphylum 
Mastigomycotina [7]. After Dictionary of the fungi 
Phytophthora infestans (Mont.) Bary belongs to the 
family Peronosporaceae, order Peronosporales, class 
Oomycetes, phylum Oomycota, kingdom Cromista 
[3]. 
The fungus infects leaves, stems and tubers. 
It lives only in living cells and within 5-6 days, then 
the cells die, so that the fungus needs to move in 
fresh healthy tissue. When humidity is high, over 
90%, the fungus hyphae emerge through stomata on 
leaf surface, most commonly on the underside of 
leaves, turning into sporangiophores, which forms 
spores (conidia) [5]. 
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Downy mildew is a polycyclic disease, with 
several cycles in a potato growing season. This is 
the source of vast destructive power of this fungus 
and the need of permanent cover of plants with 
fungicides [1] 
• Foliar symptoms: 
The first symptoms appear in June, in the 
form of small spots, discolored. These spots, 
circular or irregular, in high humidity can destroy 
foliage rapidly in 7-10 days [2]. In such conditions, 
lesions are brown and surrounded by a zone a few 
millimeters of greenish yellow. In cases of high 
moisture, a thin light bloom develops on the inferior 
side of leaves. It represents the asexual reproduction 
of pathogen [4]. 
• Tuber symptoms: 
In the early stages of attack, tuber shape and 
consistency does not change. After a longer or 
shorter period, depending on temperature, deepened 
areas appear oval or irregular shaped. In time, tubers 
become hard, almost breakable. Tissues attacked are 
rusty brown color, the color of chestnuts. The 
fungus invades in the healthy area form of brown 
wires that can be observed through a transparent 
thin slice of tubers [6]. 
 
2. Material and Method 
 
To achieve the objectives an experimental 
field was located at Research and Experimental 
Development Station Cojocna. In spring was 
planted potato from Desiree variety to which was 
applied three types of fertilization. 
On SDE farm Cojocna was placed a polifact 
experience, aimed effectiveness of three different 
recipes for treatment of different groups of active 
substances, as shown in Table 1. 
Each treatment variant was applied to two 
rows of potatoes, 5m long, and each treatment with 
4 repetitions. 
Differentiated fertilization sought to reveal 
the answer that is given by the culture, to different 
treatment formulation, implicit resistance of potato 






Table 1. Treatments used in field testing 
T1 (high cost) T2 (average cost) T3 (low cost) 
Verita 
fosetil de Al + fenamidon 
Previcur Energy 
propamocarb + fosetil de Al 
Mikal Flash 
fosetil de Al + folpet 
Cupritim 
oxiclorură de Cu 
Champion 
hidroxid de Cu 
Zeamă bordeleză 
sulfat de Cu + var 
Consento 
propamocarb + fenamidon 
Infinito 
propamocarb + fluopicolide 
Acrobat MZ 







Ridomil Gold Plus 
mefenoxam + mancozeb + Cu 
Melody Compact 
iprovalicarb + Cu 
Curzate Manox 




Thus, a sole was unfertilized, aiming the 
answer of the plant when using only soil nutrient 
resources, second sole was chemically fertilized 
with 100 kg nitrogen / ha applied at planting, and 
the third sole was fertilized with manure fermented 
in 30t/ha dose applied under the fall plowing. 
Treatments were applied generally, when 
the air temperature was between 10-18 ° C, clear 
sky or partly cloudy, no perspective of rain that day, 
no wind or breeze, avoiding sun exposure, using 
motorized sprayer Solo 433 and a hand sprayer. 
Testing the effectiveness of those products 
was performed by including the five treatments, 
starting in May 23, when the first phytosanitary 
warning bulletin was emitted, following a protection 
period of 12 days for treatment performed with a 
systemic fungicide and a 7 days protection period 
for contact fungicides treatments. 
Seed used in the experience was potato 
variety Desiree, Dutch variety introduced in 
Romania as a variety of culture in 1971 
During experience have made several 
observations, estimating the frequency and intensity 
of the attack, and then calculate the degree of attack, 
for each variant relative to each type of fertilizer. 
Observations on plant health assessment held on 8 
July 19 July and 4 August. 
Data on the downy mildew attack degree 
were interpreted by computer, by analysis of 
variance and Duncan test. 
 




3. Results and Discussions 
 
Fungus Phytophthora infestans, responsible 
for producing downy mildew, produces every year 
significant damage to the potato crop. For this 
reason the objective of these studies is to determine 
the best method of controlling the phytopathogenic 
agent.Although now speaking worldwide, about 
organic and biological benefits, chemical control of 
phytopathogens remains one of the most important 
technological links, to obtain valuable yields in 





Further results regarding the attack degree 
of downy mildew will be presented, obtained in the 
climatic conditions of 2011, registered at SDE farm 
Cojocna, of the University of Agriculture Science 
and Veterinary Medicine Cluj-Napoca. 
The degree of downy mildew attack was 
obviously influenced by climatic conditions of 
2011, which is characterized as a warm and dry. 
Tables 2-3 present the results obtained on the degree 




Table 2. Chemical treatment effect upon potato downy mildew 
Treatment Attack degree (%) % to control 
Difference to 
control 




T3 (low cost) 6,66 100,0 0,00 Mt.   B 
T1 (high cost 5,98 89,7 -0,68 - AB 
T2 (average cost) 5,60 84,1 -1,06 o A 
 
LSD (p 5%) 
LSD (p 1%) 





T1: Verita; Cupritim; Consento; Bravo; Ridomil Gold Plus 
T2: Previcour Energy; Champ; Infinito; Antracol; Melody Compact 




Regarding formulation treatment used (table 
2.), we see that relative to treatment that has the 
lowest cost, which is considered the control of 
experience, only the average cost of treatment value 
recorded significant decrease in the attack degree. 
The degree of downy mildew attack was 






Table 3. Effect of fertilization upon potato downy mildew 









NF (unfertilized) 5,63 100,0 0,00 Mt. A 
FO (organic fertilizer) 5,71 101,4 0,08 - A 
FC (chemical fertilizer) 6,90 122,7 1,28 *    B 
 
LSD (p 5%) 
LSD (p 1%) 








Observing the data listed in table 3, we can 
say that chemical nitrogen fertilization led to an 
increase in downy mildew attack degree, differences 
from unfertilized control is covered statistically 
significant and confirmed by the Duncan 
classification.These results confirm data from 
literature, which affirms that unilateral nitrogen 
fertilization increases the incidence of plant 
pathogens. 
If culture technology involved the organic 
fertilizers, application of the treatment formulation 
with an average cost, decreased the level of attack, 
the differences from the control are distinct 
significantly negative. 
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Figure 1. Effect of chemical treatments on potato downy mildew attack under differentiated fertilization 
 
 
Taking into account the data presented in 
the graph of figure 1, it can be concluded that under 
agro-pedo-climate in SDE farm Cojocna similar to 
those of 2011, the lowest attack AD (Attack Degree) 
= 3.88% was obtained on the sole organic fertilized, 
treated with the second formulation treatment, one 
with an average cost of acquisition. 
The highest degree of attack AD = 8.39% 
was obtained on the sole chemically fertilized, 
treated with third formulation treatment, one with a 
low acquisition cost. 
The first variant of treatment with the 
highest cost acquisition gave the best results on 
chemically fertilized sole, with a medium attack 
four repetitions of GA = 4.82%, considering that the 
only window with favorable conditions for downy 
mildew attack was the first decade of July, the rest 




The degree of potato downy mildew attack 
in conditions of differentiated fertilization was 
obviously influenced by climatic conditions of 
2011, which is characterized as a warm and dry. 
Unilateral chemical nitrogen fertilization led 
to an increase in the attack of downy mildew, the 
differences to unfertilized control being significant 
Under unfertilized plot, is not observed 
differences in the degree of downy mildew attack 
between the treatment formulations. 
If culture technology involved the organic 
fertilizers, application of the treatment formulation 
with an average cost, decreased the level of attack, 
the differences from the control are distinct 
significantly negative. 
With unilateral fertilization with nitrogen, 
the best results gave the most expensive formulation 
treatment. When applying this formulation treatment 
was recorded a decrease of over 40% of the fungus 
Phytophthora infestans infection, compared with 
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